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DETAILED ACTION 

1. The amendment filed on 10/18/2004 has been entered. 

Election/Restriction 

2. Applicant's election without traverse of Group II, claims 1-20 in the Paper filed 
10/18/2004 is acknowledged. 

Oath/Declaration 

3. The oath/declaration filed on 11/20/2003 is acceptable. 

Drawings 

4. The formal drawings filed on 1 1/20/2003 are acceptable. 

Priority 

5. Applicants have made no claim for priority. 

Information Disclosure Statement 

6. The Information Disclosure Statement filed on 01/29/2004 has been considered. 
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Specification 

7. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

Claim Objections 

8. Claims 1,7,8,9,10,11,12,13,15,22,23, and 24 are objected to because of the 
following informalities: 

A. There is no apparent antecedent basis for "another said pair," "said protection 
structure," or "said n-th pair" in claim 1 . 

B. There is no apparent antecedent basis for "said first doped N-Well region," in 
claim 7. 

C. There is no apparent antecedent basis for "the collector," "said first PNP," "the 
base," "said first parasitic NPN," or "the anode" in claim 8. 

D. There is no apparent antecedent basis for "said third doped N+ region," "the 
cathode," "said second diode," "the emitter," or "said first parasitic NPN," in claim 9. 

E. There is no apparent antecedent basis for "said second doped P+ region," "the 
anode," or "the emitter," in claim 10. 

F. There is no apparent antecedent basis for "the cathode," "said first doped N- 
Well region," "said third diode," "the base," or "said second parasitic PNP" in claim 11. 

G. There is no apparent antecedent basis for "the collector," "said second PNP 
parasitic," "said second parasitic bipolar NPN," or "the anode" in claim 12. 
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H. There is no apparent antecedent basis for "said third doped N+ region," "the 
cathode," "said fourth diode," "the emitter," or "said second NPN" in claim 13. 

I. There is no apparent antecedent basis for "said third doped N+ region," "said 
second doped pair," "the n-1 conductor," "the n-1 doped pair," or "the nth doped pair" 
in claim 15. 

J. There is no apparent antecedent basis for "said first doped N-Well region," in 
claim 22. 

K. There is no apparent antecedent basis for "the collector," "said PNP," "the 
base," "said parasitic NPN," or "the anode" in claim 23. 

L. There is no apparent antecedent basis for "the cathode," "said second diode," 
"the emitter," or "said parasitic NPN," in claim 24. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

9. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

A. Claims 16 and 21-24 are rejected under 35 U.S.C. 102(b) as being anticipated 
by LEE ET AL. (6,249,414). 
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Lee et al. discloses a power-to-power semiconductor ESD protection structure with 
a first dopant type (p-type) semiconductor substrate 1 1 , an opposite dopant type (n- 
type) first doped region 23 within said substrate 1 1 ; a first dopant type (p-type) second 
doped region 14 within said first doped region 23; an opposite dopant type (n-type) 
third doped region 16 within said substrate 1 1 which when taken with said second 
doped region 14 forms a doped pair, a conductor element from said second doped 
region 14 to a first voltage source 19; and a conductor element from said third doped 
region 16 to a second voltage source 20, wherein said second doped region 14 is an 
anode of a first diode protection structure and an emitter of a parasitic bipolar PNP 
transistor, said first doped region 23 is a cathode of the first diode protection element 
and also a base of the parasitic bipolar PNP transistor and a collector of a parasitic 
bipolar NPN transistor, said substrate 1 1 is a collector of the parasitic bipolar PNP 
transistor, a base of the parasitic bipolar NPN transistor, and an anode of a second 
diode protection element, and said third doped region 16 is a cathode of the second 
diode protection element and an emitter of the parasitic bipolar NPN transistor. Note 
figures 3 and 4 of Lee et al. 

B. Claims 1 and 6-15 rejected under 35 U.S.C. 102(b) as being anticipated by LEE 
ETAL (6,271,999). 

Lee et al. discloses a power-to-power semiconductor ESD protection structure with 
a first dopant (p) type semiconductor substrate 300, opposite (n) dopant type multiple 
first doped regions 305a, 305c, 305e, etc. (note that doped regions 305b, 305d, 305f, 
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etc, along with regions 310b, 31 Od, 31 Of, etc., form the claimed multiple third doped 
regions 305-310b, 305-310d, 305-3100 within said substrate 300; first dopant (p) type 
multiple second doped regions 315a, 315c, 31 5e, etc., one of each of said multiple 
second doped regions 315a, 315c, 31 5e, etc. within each of said multiple first doped 
regions 305a, 305c, 305e, etc.; opposite (n) dopant type multiple third doped regions 
305-310b, 305-310d, 305-31 Of within said substrate 300, each of which together with 
one of said multiple second doped regions 315a, 315c, 31 5e, etc., forms a doped pair, 
multiple conductor elements 360 each one connecting one said third doped region of 
one said doped pair to one said second doped region of another said pair (for exam- 
ple, the first of the third doped regions, element 305-31 0b, is connected to a second 
doped element of a second doped pair, said second doped element not shown, but 
nominally 315c) starting with a third doped region 305-31 0b of a first doped pair 305- 
310b-315a and ending with a second doped region (not shown, nominally 315/, the 

third doped region of the nth pair being 305-31 0m) of an nth doped pair 305-31 0m- 
315/, to form an electrical series string of protection structure element pairs; a conduc- 
tor element 320 from a second doped element 315a of said first doped pair 305-31 0b- 
315a to a first voltage source V1 ; and a conductor element 325 from a third doped 
element 310m of said nth doped pair 305-31 Om-3 15/ to a second voltage source V2, 

wherein a second doped region 315a of the first doped pair 305-3 10b-3 15a is an an- 
ode of a first diode protection element and an emitter of a first parasitic bipolar PNP 
transistor, a first doped region 305a associated with said first doped pair 305-31 0b- 
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315a is a cathode of said first diode protection element and also a base of said first 
parasitic bipolar PNP transistor and a collector of a first parasitic bipolar NPN transis- 
tor, said substrate 300 is a collector of said first parasitic bipolar PNP transistor, a 
base of said first parasitic bipolar NPN transistor, and an anode of a second diode 
protection element, said third doped region 305-31 Ob of said first doped pair 305- 
310b-315a is a cathode of said second diode protection element and an emitter of 
said first parasitic bipolar NPN transistor, a second doped region 315c of a second 
doped pair 305-31 Od-31 5c is an anode of a third diode protection structure and an 
emitter of a second parasitic bipolar PNP transistor, a first doped region 305c which 
contains said second doped region 315c of said second doped pair 305-31 Od-31 5c is 
a cathode of said third diode protection device structure and a base of said second 
parasitic bipolar PNP transistor, said substrate 300 is the collector of said second 
parasitic bipolar PNP transistor, the base of a second parasitic bipolar NPN transistor, 
and the anode of a fourth diode protection device structure, a third doped region 305- 
31 Od of said second doped pair 305-31 Od-31 5c is a cathode of said fourth diode pro- 
tection device, and an emitter of said second parasitic bipolar NPN transistor, and 
wherein the protection structure element pairs are repeated for n doped pairs, 
whereby n is nominally 6, thus between two to ten, and a first conductor element of 
said multiple conductor elements 360 connects said third doped region 305-31 0b of 
said first doped pair 305-31 Ob-31 5a to said second doped region 315c of said second 
doped pair 305-31 Od-31 5c and an n-1 conductor element of said multiple conductor 
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elements 360 connects a third doped region 305-31 Ok of an n-1 doped pair 305-31 0k- 
31 5j with said second doped region 31 5/ of said nth doped pair 305-31 Om-3 15/. Note 

figures 3 and 4 of Lee et al. 

C. Claims 16,17, 18, and 20 are rejected under 35 U.S.C. 102(b) as being antici- 
pated by WATANABE (3,806,773). 

Watanabe discloses a power-to-power semiconductor ESD protection structure 
with a first dopant type semiconductor substrate 1 , P doped with a concentration be- 
tween 1 E15 and 5E15 a/cm3; an opposite dopant type first doped region 3, doped 
with a donor dopant to form a N-well region with a typical dopant density of 1E18 
a/cm3, which is between 1E16 and 1E18 a/cm3, within said substrate 1; a first dopant 
type second doped region 4 within said first doped region 3; an opposite dopant type 
third doped region 6d, doped with a donor dopant to form an N+ region with a dopant 
concentration of between 1E20 and 1E21 a/cm3, within said substrate 1 which when 
taken with said second doped region 4 forms a doped pair 4-6d, a conductor element 
8d from said second doped region 4 to a first voltage source D; and a conductor ele- 
ment 9a from said third doped region 6d to a second voltage source G. Note figure 2 
and column 2 lines 40-60 of Watanabe. 

D. Claims 16,18, and 19 are rejected under 35 U.S.C. 102(b) as being anticipated 
by ITO (5,604,655). 

Ito discloses a power-to-power semiconductor ESD protection structure with a first 
dopant type (p-type) semiconductor substrate 13, an opposite dopant type (n-type) 
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first doped region 14 doped with a donor dopant to form a N-well region with a typical 
dopant density of 10 18 /cc, which is between 1E16 and 1E 18 a/cm3, within said sub- 
strate 1 3; a first dopant type (p-type) second doped region 20 doped with an acceptor 
dopant to form P+ regions with a dopant concentration of 10 20 /cc, which is between 
1 E20 and 1 E21 a/cm3, within said first doped region 14; an opposite dopant type (n- 
type) third doped region 36 within said substrate 13 which when taken with said sec- 
ond doped region 20 forms a doped pair 20-36, a conductor element 23a from said 
second doped region 20 to a first voltage source (input voltage "i"); and a conductor 
element 23d from said third doped region 36 to a second voltage source (ground). 
Note figures 6-9, column 6 line 60, and column 7 line 10 of Ito. 

Claim Rejections - 35 USC § 103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obvi- 
ousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be pat- 
ented and the prior art are such that the subject matter as a whole would have been obvious at the 
time the invention was made to a person having ordinary skill in the art to which said subject matter 
pertains. Patentability shall not be negatived by the manner in which the invention was made. 

A. Claims 2 and 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
LEE ET AL. (6,271 ,999) in view of BORLAND (5,814,866). 

Lee et al. discloses a power-to-power semiconductor ESD protection structure with 
all the limitations of claims 2 and 3 except that the substrate be doped p-type at a 
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concentration of 1-5 times 10 15 /cc and that the first doped region (well region) be 
doped n-type at a concentration of 10 16 /cc - 10 18 /cc. Note figures 3 and 4 of Lee et al. 

However, Borland discloses a semiconductor ESD protection structure with a sub- 
strate doped p-type at a concentration of 1-5 times 10 15 /cc and a first doped region 
(well region) doped n-type at a concentration of .1-10 times 10 17 /cc. Note claim 9 of 
Borland. Therefore, it would have been obvious to a person having skill in the art to 
replace the substrate and first doped regions of Lee et al.'s power-to-power semicon- 
ductor ESD protection structure with the substrate doped p-type at a concentration of 
1-5 times 10 15 /cc and the first doped region (well region) doped n-type at a concentra- 
tion of .1-10 times 10 17 /cc such as taught by Borland in order to increase substrate 
resistance and to form a clear-cut PN junction between well and substrate to thus pro- 
vide a better substrate-well junction and minimize substrate leakage. 

B. Claims 4 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
LEE ET AL. (6,271 ,999) in view of CURRY ET AL. (5,761 ,697). 

Lee et al. discloses a power-to-power semiconductor ESD protection structure with 
all the limitations of claims 4 and 5 except that the second doped regions be doped 
with an acceptor dopant to form P+ regions with a dopant concentration between 
1 E20 and 1E21 a/cm3, and that the third doped regions be doped with a donor dopant 
to form N+ region(s) with a dopant concentration of between 1E20 and 1E21 a/cm3. 
Note figures 3 and 4 of Lee et al. 
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However, Curry et al. discloses a semiconductor ESD protection structure with 
second doped regions 121 A doped with an acceptor dopant to form P+ regions with a 
dopant concentration between 1E20 and 1E21 a/cm3, and third doped regions 151 
doped with a donor dopant to form N+ region(s) with a dopant concentration of be- 
tween 1E20 and 1E21 a/cm3. Note figures 16K and 16N, and column 23 lines 48-50 
and 60-64 of Curry et al. Therefore, it would have been obvious to a person having 
skill in the art to replace the second and third doped regions of Lee et al.'s power-to- 
power semiconductor ESD protection structure with the second doped regions doped 
with an acceptor dopant to form P+ regions with a dopant concentration between 
1 E20 and 1 E21 a/cm3, and third doped regions doped with a donor dopant to form N+ 
region(s) with a dopant concentration of between 1E20 and 1E21 a/cm3, such as 
taught by Curry et al., in order to provide ohmic contact to the wirings attached to 
these two regions to thus provide a better discharge path. 

Conclusion 

11. Any inquiry concerning this communication or earlier communications from the ex- 
aminer should be directed to Thomas L Dickey whose telephone number is 571-272- 
1913. The examiner can normally be reached on Monday-Thursday 8-6. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nathan J Flynn can be reached on 571-272-1915. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published ap- 
plications may be obtained from either Private PAIR or Public PAIR. Status informa- 
tion for unpublished applications is available through Private PAIR only. For more in- 
formation about the PAIR system, see http://pair-direct.uspto.gov. Should you have 
questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 
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